FDA/PI flow cytometry assay of complement-mediated cytotoxicity of antibodies generated during xenotransplantation.
A flow cytometry complement-mediated cytotoxicity assay (FCCA) using fluorescein diacetate (FDA) and propidium iodide (PI) to measure antibody-dependent toxicity is useful to determine the success of xenotransplant organs. We evaluated the validity of different mathematical models as a measure of cytotoxicity in FCCA. Sera from untreated baboons (n = 7) and from immunosuppressed animals (n = 5) undergoing different xenotransplantation protocols with pig organs were tested by endogenous FCCA and a similar assay also using exogenous complement, and the results were compared with those of a complement-dependent hemolytic assay to detect anti-pig antibodies (APHA). The influence of PI/FDA staining and the use of several mathematical models were analyzed. For both groups of animals, we observed high correlations between the endogenous and exogenous FCCA pathways and between calculations based on PI and FDA staining. Of the four mathematical models tested--the Von Krogh equation, two exponential models, and area under the curve--the Von Krogh equation was the most appropriate in terms of goodness of fit and concordance with APHA. FDA/PI FCCA is useful to measure endogenous and exogenous complement-mediated cytotoxicities, and it has advantages related to identification of potential new xenoantibodies. Although all four mathematical models produced acceptable solutions, the Von Krogh equation was the best option.